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INTRODUCTION

United States (US) Environmental Protection Agency (EPA) Region 9 personnel requested a final statistical
review of the sampling strategies outlined in the US Navy's Draft Final Parcel G Removal Site Fvaluation
Work Plan Former Hunters Point Naval Shipyard, San Francisco, California (November 2018) (Work
Plan}, This version of the Naval Work Plan was expected to address comments made by the US EPA
Regulators, the City of San Francisco, and the general public on the August 2015 version of the Draft Work
Plan. Both the June 2018 and the current November 2018 versions of the work plan present an overview of
proposed methodologies and protocols for the investigation of radiological contamination in Parcel G and
strategies for establishing background radiclogical levels, building on the strategies proposed in the over-
arching Draft Work Plan put forth by the Navy in February 2018,

The proposed work is being conducted with the current knowledge of allegations that previous sampling
and analysis efforts conducted by a Navy subcontractor may have included sample collection fraud, data
manipulation, inaproper sample custody, and other issues that indicate that radiological contamination may
still be present on Parcel G. Comments contained in this review refer back to statistical reviews provided
by Leidos on earlier versions of the Work Plan. For additional statistical details of the proposed sampling
strategies refer to the Leidos Technical Memoranda (TM) delivered to the US EPA in February, March,
and August 2018,

DISCUSKION
Review of the November 2018 version of the Work Plan for Parcel G demonstrates that the majority of

comments provided in the Leidos August 2018 TM on the June 2018 version of the Work Plan were
addressed, however one critical issue was not corrected/addressed. In the Navy’s over-arching Work Plan
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provided to the EPA Regulators in February 2018, the Type I ervor, represented as o, and Type 1l error,
represented as § were set at 0.01 {99% confidence) for the statistical testing. The EPA Regulators concurred
with these proposed levels. These statistical levels were then used by the EPA Regulators in the calculation
of the minimum munber of samples, to be collected on a systematic sampling grid per Trench Unit (TU) or
Sampling Unit (SU}. This required number of samples to be collected would have a 19 chance of declaring
whether a TU or SU meets compliance when in reality it does not (false negative) and only a 1% chance of
declaring whether a TU or SU does not meet compliance when it actually does (false positive). These levels
have also been a driving factor in the design of and the agreement to the sampling strategies the US EPA
and Navy have been discussing since February 2018, Discussions of sample size between the US EPA and
the Navy have repeatedly addressed the need for a minimum of 25 samples per TU or SU.

Confusing the issue is that sample sizes computed thus far have been based on the use of 2 Wilcoxon Rank
sum (WRS) test to compare the Reference Background Area (RBA) data to the individual TU/SUs to
determine compliance; when to date, the means for establishing compliance has not been established or
agreed to. These calculations have been a means to develop a starting sampling size until new data can be
collected to refine the design. It should also be noted, that the current sampling design calls for 25 surface
samples 1o be collected per RBA and the results from the RBA are expected to be less variable than the on-
site results.

On pages 3-8 and 4-5 of the recent November 2018 Navy Draft Final Work Plan, the a-level remains set at
.01, however the B-level has been altered to 0.05. The B-level of (.05 is used by the Navy to justify an
initial minimum sample size of 18 samples for the TU/SIPs designated as MARSSIM Class 1 units in the
Work Plan. MARSEIM refers to the sampling strategics and protocols detailed in the Multi-dgency
Radiation Survey and Site Investigation Manual (MARSSIM, 2002). The Work Plan references MARSSIM
as the source for obtaining a sample size of 18 and documents the caloulation and assumptions made.
However, had the B-level been set to the previously agreed upon 0.01, these caloulations would result ina
sample size of 28,

The justification of 25 as the required sample size has been discussed in previous Leidos’ TMs. Below is
text provided in the August 2, 2018 Leidos TM. Page munbers refer to the June 2018 version of the Navy
Work Plan for Parcel G,

“Section 3.4.1, page 3-4 states thai the number of samples to be collected per TU/ SU will follow
the previowsly established protocol of a minimuwm of 18 systematically located samples. 4
discussion of sample size was presented by Leidos on March 15, 2018 demonstrating that following
the historical protocel of n=I8 samples may not achieve the desived confidence level and
associated power of 99% (a=0.01 and f=0.01).7

“Calculations presented in the Leidos March 2015 TM demonstrate that n=18 may ke an
insufficient number of samples for conducting a WRS Test with 99% confidence. In the TM, samples
sizes were computed based on the standard deviations computed from the historical sampling
results of the original RBA’s. Standard deviations ranged from 0.27 to 0.47 picoCuries per gram
(pCisg) for Radium-226 and from 0.031 1o 0.046 pCi'g for Cesium-137 in the historical RBAs.
Expecting greater variability in the on-site data than in the RBA data, and to be conservative and
protective of human health, the maximum standard deviations from the RBAs were used in
calculating sample size for a=0.01, and §~0.01. 4pplying the MARSSIM methodology a sample
size of n=325 was computed.”

okt
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CONCLUSIONS

Sample size calculations for statistical comparisons are based on several factors: error levels {w and B), the
known or projected standard deviation of the data, and the data quality objectives (DQOs) which include
the type of statistical tests which will be conducted. Sample sizes in the Navy’s November 2018 Work Plan
are based on the use of a Wilcoxon Rank Sum (WRS) test with 0~0.01 and B=0.05. To date, the US EPA
has not agreed to the use of the WRS test but this reviewer has recognized the sample size calculations as
a “jumping off point” to permit sampling to begin. It is this reviewer’s understanding that the US EPA has
requested a point-to-actionable level comparison to determine compliance. This could be achieved through
a comparison of individual point data to a statistically computed background threshold value (BTV), such
as an upper tolerance limit (UTL) or upper confidence lmit (UCL). It is recommended that ProUCL
software is used to identify the most representative BTV (o use once new sarnpling results are obtained.
The initial sampling results should undergo statistical examination including the identification of potential
outliers, identification of the most likely population distribution and computations of skewness and
variability. It is necessary to have a large enough sample size at the beginning of the sampling to establish
these parameters and therefore the required sample size for each TU and SU that will achieve the agreed
upon DO0s.

Note: Calculations based on the historical data demonstrate that 18 samples will only provide
approximately 60% confidence that 95% of the unsampled soil in a TU meets compliance if a UTL is chosen
as the BTV,

Based on the statistical calculations documented in previous Leidos TMs, the DOOs for HPNS and the

for soils is still n=25, for TUs or SUs identified for Class] MARSSIM-based sampling on Parcel G at
HPNS. As discussed with the Navy, the minimum required sample size may change following the sampling
of the RBAs which are planned to occur prior to on-site sampling or following the sampling of the initial
TUs/SUs if conducted simultaneously with the RBA sampling. If standard deviations of the analytical
results for Radium-226 prove to be greater than the historical sampling results from which n=25 was
computed, minimum sample size may increase. If the standard deviations are less than the historical
sampling results, sample size may decrease. However, the agreed upon a- and B-levels will not be affected
by the RBA sampling events. Both should continue to be set at 0.01, as previously agreed upon, to facilitate
the determination of how the RBA data will be compared to the on-site individual TU/SU data.
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